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H£o-c^t*> 7K*M^, Any>«f, &#isOTSi~i oot/I'***, 
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M6~2 0^)7'J-JVi, r|M2~10©7^-^ ^M7~4 0 

u>^^*>^>c ftis, ±|Bt;v^;v^ tu-;^ 7*^-;v*. tu-^t^* 

£f±^f-;K n-^n^K i-zfu\£)\s^ n-^f^ tert-^f^ 

-ti^ot^tU^o R^RtfR 39 ^ v»f ii^mi^ 1 ~ 5 
;v»-eafetK «J*J±*»BK^ Anyy»?, jKXJK?-Sfc 1 — 1 0»7;^^i, SHfclS 

?-^2~i oojH^i, i-jm^m, jtv^m. stm&m&z 

fciiy -*i«b<^*>, R 38 ^tfR 39 (±. v*-f*u&— #t&m^;k 

i~2o (Drntfrmm, utatK^ffe i - 2 0 ©/Nn^vftjfrnafc**, mn-ir* 

*m $ Lv^o Y li, ft**** 1-20^)2 tifiOSHbic**, l~20»2i 
0^nyWfc£Hfc3k*2fe, 2ffiO^-f^«s 2|om-9Am 2tifiO*X 
-0-, -CO-. -S-, -SO-. -SO2-, — NR 40 — . -P(R 40 )- 
-P(O)(R 40 )-> -BR 40 -f fc»±-A 1 R 40 - (fcrtfU R^tt**©^ 

10 0 5 4] 

J2l±fcffc93 Lf^^n-fe Wt£-%1±. JMft-C* £ v>{± 2 H£Lh&*£"£fJB^ "b 0 
[0 0 5 5] 

ma] 



( OAI ) — r 1 
v I 'm+2 

R 

[0 0 5 6] 

~4 0OSE«C-C*4o 
[0 0 5 7] 

(OAI (R* ) ) "C*$*L*T)U*/l'**VTJl'5-9AJ|Ha 
(OAI (R") ) f^W7^^t*^7JV5-^lft (C£T% R'& 
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•r^^fc75 s T*^^)o W-^gfti: L"CM\ BR 3 (Rii\ 7'>S, ^f^*, f'J7Hn 

^V!)?n^ h'J* (4-7Ho7x = *) **oy % HJ* (3, 5 -77Wn7i 
,i?n>. b'jT, (4-7;i'tn>f^7x-;i') >\ h »J 7. * •? )V * u 
7 #n b'J^ (p - MJ #n f> YV* (o-b'J ^) HJ * 

[0 0 5 8] 

**SSn hU (n-7'fA') 7^-7Af b5 (7x-)!/) * >73tfc ifT&^lf h tl& o 
'ft«**iL"COy7fl'^7> ; E-7AiSi:LTIi, v (l-7n^) 7>-=& 

(7x-;v) *-)li!:Wf)Wo 
[0 0 5 9] 

±15^ *vGft&mt LT{±, h U 7x-^*M-7 At > vdf^. (^>*-7;v*u 
7x-jv) **V-K N.N-y^f Jl/7- 1 J-7Ar b^^T, (Ay^7JHn7x- 
**V- K 7xnt^vAfh7 (^v^^tn?!-^) jJfU — h * if £^*f £ 

[0 0 6 0] 

±SB*K5>'ffc#%i:L-Ctt, f^^v^ (9) ; If* ( HJ (n-7*^;V) 7>€-9 
A] /x**^-K Vf* [HJ (n-^^) 7>^-7A] r'rfrtfl'-K C > 'J 

(Ill) & if <3&JR *K 7 > T - * > ©14 if ?W&f *LS o 
[0 0 6 1] 

_tfB#;V#7 VffrfrWfc LT(±, 4-*^Vt#5> (9) , 1, -T 
(8) . If* ChV (n-"/*-*) 7>* — ?A] fcf* (>)>f K7O'- 
7 -#;W*<? ^t'^jKV- h) -^^S^fi (IV) & ifflJ&JRfc/l/jJ?? >7 — * >^ 

[0 0 6 2] 
[0 0 6 3] 

(^T^^-^A^W 

&5?KJS£Tfflv><b*tS;£«7*'5 =■ * -Mt#«ft i: LTf±. 3^F3K^&< i: & 1 1@^> 
A 1 -KSt^£^1-Mb^%rtWB-e£&. «£ ^ %ft&mt tttt, MxtfTIB— 

^(11) •e^*tLa*«7/i'5-->A'fb^», 

(R 6 )* A 1 (0R 7 )„H P X\ - (11) 

(ft*. R^CTR^iS^cra— "et*3SroTV>Ti £ < , ^*JI^*ii# 1 ~ 1 5 flB. 
$ff L<lil~41i-^-tf^'fb7K«S-C-$)-2)o X 4 li^ayyl?t*)So ml±0<m^3 
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, nti0^n<3s p J± 0 ;S p < 3 , q ti 0 ^ q < 3 «rS8fc1-»re* o L*fcm+n 
+ p + q = 3t^o ) &lTFfa-H£:£ (1 2) «^ilItIi:7JV5-^At 
a>m T )V * Mm * if #3* »f & *t a o 
[0 0 6 4] 

(M 5 ) A 1 (R 6 ) - (1 2) 

(5£>K M 5 (iLi, NatfcttK""?**), R 6 (±±|B-^ (1 1) <D R 6 1 ft Ct* S 

o ) 

f u > et$lt#ii^t a £ tz tt^f u>t ^ii^i 3~iow a -tv7 

[0 0 6 5] 
[0 0 6 6] 

l^rt©^^n^>M©ISIi, fiHTO. 00005-0. HUWJ 
7 h ;v m^m) . #2 L < li 0 . 0001-0. 0 5 5'J *>u/y v h * 
;|7jV5-^i,t^ v<k^ ii . S^F*3 O ^ * n -fe *P<Dm&&m 47^ 

5-^A®?-<^-t^Jt (A l/mm&m) -C, 1~ 1 0 0 0 0, SIL<(ilO~500 

X, 0. 5-2 0, «fJL<ttl-10©i-CMS^ e Jfct«7^5i^A^!|j5 

**j8v»p>*l;&»'&'KW\ anr*& o ~ 5 5 u ? (s-g-sst) , u < 0 

[0 0 6 7] 

<{±0~1 0 0*C-C> JE7J3 S 0 Sr^xT 7. 8 MP a (8 0kgf/cm 2 , y-v'S) 
JSLT, #2 L< liO ^^T4 . 9 MP a (50kgf/cm 2 , ^-vJE) »T<^^ 

±K L #'JifP^7^^W*tSJ:H 3 ft- 

[0 0 6 8] 

* *'*-3>a > i:^t $ 0 . 3/zm~l 0/*m<^ 

BISK v*^®©Wfijp€tei:3teiR<0/<? y^.a ? Mtt-Cv>So iOiH^Vxf 
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% f a - y ovo J; ^ i 4f C i 5 0 

©IRC^ffli-**3Sr*»e*»«lO«i:tri±, fiflSM^/K ftft^f^, Sln-yn fcf 
ig^J&tJ^ 9J — fr^ 3-9 J- fr, n-zfu\£)UT)i'=i-)\', 4 v tf;vr;v^ 

[0 0 6 9] 

*Uni- * #f^l=» »»J * < # 4 * v> ft] Jffl > * i: L-Tti> # U * V 9 > m 
h y*$<n>r h S'SWBWXtf* 9J-fr* i*y-ju, n -T'n e;v7;vn-;v, ^ v 

3-5 0M%twPS6i-4O**$f * Lv^o 
[0 0 7 0] 

0£*K*J-Lt\ x,^V>^7 y 9X&0. 1 - 1 0 #f£ L < ti 0 . 5-5 

1 amat? 4 fctt 2 «JGl±*&*£'*Hi:-cfljv* 4:^^14. 
[0 0 7 1] 

[0 0 7 2] 

tL<DXMXi>mwmx*$>2> 0 ir%t>%, m&ttfV y 9 x*&K7 -xiz 

[0 0 7 3] 

[««] 

[0 0 7 4] 

:7?^o»i«i«ii, r^y^-7-f-;vKiteStf«rfflv>Ti40 , CT*ill 

11^1 [ 7 ] : MRa*feJS [7] W\ ASTM D1601fct£oTi!95eLrt:o 
M : JIS K6760^oTiH5cU^o 

ttA^g : fl-ATOttJIS K2207fc«£oT«5£L;fco 
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Mw/Mn : QPCK±oTffl5£$*lfcM3p*&3^* (Mw) fcSfeWfl-ir* (M n 
) (Dit (Mw/Mn) fctHlLfco G P COfl&lfeltttAlliance 2000 (Waterstt) 

* 9AfcttT8Kgel GMH 6 -HTX2+TSKgel GMH 6 -HTLX2 (-ZtL-Ftll. 5mml. D. X30cm, 
JtEV-tfc) fc-tfeJflU ^»iffiKf±o-v*na^>-tf> (fO^M Ml**) *«JBLfc 

»±^H®«r ft * m v> o $W=-*«jE ttm^tk* nfuvtfliv^. 
Mz/Mw : ±BOMw/Mn kR#©*tti:ioT, zfWf (Mz) tm* 
sp^fl^?-* (Mw) Oit (Mz/Mw) SriHILfco 
[0 0 7 5] 

mmw 1 1 

10 0 7 6] 

i^V>^7 y **O^J&#fl 1 ) 

ffttfc^2 U y t>;VWSUSIt- Y?U--7K^**r> 9 7 0ml tT 
V>30ml^AU 3 kg/cm 2 (y-y'E) }:4S^T"iAU;o ^ 

h'j7i-;i'J!;;V / <- , i'Af b7 + ^ (/0^7)Vin7x- )V) h 0. 0 0 4 5 

^ > y n 7 'f K (V ^ K ') 7 f tl) 0. 0 2 5 y^TUfc-xf-weffiAl" 

£30kg/cm 2 (^-vJ±) 1 5 01C"^2 0 5-IBim#*ff*ofco 

[0 0 7 7] 

*tf>fcr^ [?3=0. 13dl/g, 4 1 k g/m 3 , Mw/Mn = 2. 6, M 

z/Mw=l. 7 , tA W 4 d mmt^S ^ 'J xf - U ^ X 8 5 . 5g»fc 

[0 0 7 8] 
[0 0 7 9] 

BMtRjefcHJ&Lfco 4 0 0g©*yifi/>*77^^ (^^y;n) rtffi 

36*1 6 5TCH«Lfc|fe, «*H«*3 0 0 m i n" 1 KlfcJfcU 3.. 2 U y h >V/m i ntr 
^^j^HltCiXlfco Z<Dt #(*JJE&i0. 6 9MPa£7FLfc 0 £^£SAL&75 ? 
<b, RJfciUK* 16 5t, 3 OOmi n" 1 , KJtO. 69MP afc«M*L 

> l«FlB»»-Rje«r»TLfco [7 3=0. 13dl/g, W94 1kg/ 

m 3 >Mw/Mn = 2. 6,Mz/Mw=l. 7 N RXW-W)* 3 d mm, M 1 . 1 KO 

[0 0 8 0] 

(#1; xfl/"/^7 7^XOf -f a 1) 

»?f!«^ J: *^flt»#^ J: >5 1 5 0^ni:Utv^l-E*2 5 

fiSf|5i:?#^J4 U V7'nf^7;^-;V2 OiiSf, Oli 

SB) 1 y y h;KO^nA^ii^-;v5;v^Atfr^pa^2 4 ^fH0|E|&#L^o -e^m 
„ ±SB«Jfc©»#J*3 5t«51HU!i?'JxfV^7 7^iM#2 5lf%t:^ 

7^nf77^ (^ ;v^t I HRA) -CittLfc i % N 4. 5 fxmX^otz 

o 
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[0 0 8 1] 

(•TV vw»ift$SfettffFffliH5ll 1) 

f^^-v3>l«:^tf (3 0 0 x 2 0 0mm) H^KtiXWA.^- 1 0 0K§i?^ 
[0 0 8 2] 

* ^ v> epjgij <i v *(Dmmm 1 ) 

Kfc3->f >v*-;^ib#ib:ft-&IW^ : ?--I:2 0 0 0©f'J^r;V 

i o 0 OUt. 4 v*n>iM y*>7*- h 2 2 2 ft**atTK 9 0 

<{, f^^i^;V2 1 4 V 7°o t?;vr;V/3-;V 9 1 8£&£^jjnU »#Tfc5 

ot"C3l*IBIRl5$^ @^3 0%, 2 5 "C *J »t S tt* 6 OOcps, SpFJ&fl^* 
4 5, 0 0 0^^'Jfl/^>tW (A) 
[0 0 8 3] 

^ttcsjey >mmmwL (a) ^soit^ ifttioits, ^m^^-^^22 
* 1 omsb. mM3mmm, x.v±&0>r<t ^-*;a > 1 ^311^^^ 

j -;W^n- 1 4 0 5 GJ ) &fl!JBLfco 
[0 0 8 4] 

;v=6 011^/4 omfiSP) TJlttRU ^JS^^^±^->*^^#3-ei 5$>K* 

m ^9 if 7 enTO^T^aop p^-f (Mftm±wk rp - 2 1 6 1 j , 2 

0//) fctfofc. ^7b'7 KfcUtt, ^^T'-Va (5^-4 0/z) &t>*3 5// 
[0 0 8 5] 

(ti«tsow7'D v * > rmtmm 1 ) 

[0 0 8 6] 

[l] 5fc££ItmtUftttIIfB (x**-£3l (80 ) ffiffl 

mm®, crc#-/ms 

• Jtt*l!& 2 0 0 gX 1 0 0 0i 

[2] m : w z'*evmm*»&*KiDL*)ttftiztf-fi'&'?&') > ^ 

(ft) 4-3-2-1 (3R) 

l : >f >^r©^-^jR^©#**^ILV»o 
[0 0 8 7] 

mt'fllOg/cm 2 fc**i-9lC^«-m**o itL^-EzateS (251C, 50 
%) 2 4HF4M, 2«c©tt*3l#«-tl*^«a*4SBffFflli"t4o 
(A) 4-3-2-1 (£■) 
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4 : %i^m&. &<mm*Lo 

2 : mmmvj y^^mh^m^^^^^ mmft^^*^** 
mmm 2 i 

[0 0 8 8] 

(,-H 'J -^f- 1^ ^ ^ * ^JS^ 2 ) 

^Jfe^Jl I'lflm^^^^'J xf V^y^^O^l Hisv^-C. tR*£0. 9kg 

^^^To/co [ 7 3=0. 2 3d 1/g, ^75 s 9 5 4 k g/m 3 , Mw/M 

n = 3. KMz/Mw=l. 7, dmmt^^'f Jif W^^^* 
4 2.2 gt#/Co 
[0 0 8 9] 

Jiia<^^#*^l 0£]iS£>)d£U &&L?z 1 0@^^^n^>^77^xM?l 

[0 0 9 0] 

(^fb*° 'J J-f" V > 7 y * * 2 ) 

nife#o i Ktm $ tL^m^k*° 'jxfvv^^^ <Dmmm 1 k * v> t . ^ > -t*^ 1 & 

0. 23dl/gs W9 5 3 kg/m 3 ^ Mw/Mn=3. KMz/Mw-1. 7 

t';v2-E) £#£o 
[0 0 9 1] 

1 ) ISIS 

. -J^y :m^mV*v LABO JET (H^-a-vf'^M 

2 ) ^5$^^ 

.t>^V7^- K»SE : 1 g/55— 5 0g/5- (*l#jl^-epll) 

• x7 1#JE I 6kg/cm 2 G 

• #*fi : 0. 4Nm 3 /^ 

^■etS^lio (;v-/^-S/hT% ft®.*? 'J77>W», *Stfli±/.h£ < ) 

• : 0. 4Nm 3 /«- 

±lBOyji£^i oT#^»^#«¥^*4Sli. ^^^^ (^** : 
HRA) 5. 2 M mX~$>otz 0 $<bK> C©»#2 5lIH5t^]4 

0 U v r ;v ^ - ;v 2 0 ESSIk RU^B^** 2 0 tl'J^ 

;v<0^nA^m**-^^^^AtLT^^^l 0B#P^®K»t/co -e^m> 
#J£3 5 If TOD LT*° 'J xf 1/ 7 ? xmT&frff 2 5Si%^^^i^*ttL 
tz 0 :Ht#^^->3> (f^^->'H>2) cD^Wj^f*. -*"f*n 
hV-V* (^*>7jl;H± : HRA) T'SO^L^hC^^ 4. 3,um-e£>o£o 

[0 0 9 2] 
(t*^ a y<Dnm^^MW\ 2 ) 

i mmz^tzTJ b y<D&m.$cimnmw 1 1 l-c, 

[0 0 9 3] 
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2) *»feo 
[0 0 9 4] 

(TOM y*<owmm2) 

[0 0 9 5] 
[0 0 9 6] 

f^;H-E^HW2lOMP (=#fl^S, [7 3=0- 1 3 d 1 /g> &Ert*9 4 
0kg/m 3 >Mw/Mn=3. 0>Mz/Mw=2. 4, #A»*3dmm, Ml 
0KOHmg/g) i:fIL/;Ml^<WCfC^ iji'jxf l/^7-;nwf ^ 

On>5^ (AMi^tt I HRA) T~tU5eL/ct £6, 4. 7/um"C*o^o 
[0 0 9 7] 

[0 0 9 8] 

(>f>*3) *#fco 

[0 0 9 9] 
(flUBK v^ifcOTffi'JM 1 ) 

[0 10 0] 

mmm 1 tEnsiifcii^ttsow^a ? * y rmtmm 1 1 ra«t- u-c, < 3 

[0 10 1] 

2 tE« £ fr* # U J- ^ > & V ? * * <o * * ^ ~ V 3 y v>Mi&m 2 is v> -c 
t>^2-E*HW4 10MP (=#<b^«, [7]=°- 2 2dl/g,»95 
0 k g/m 3 . Mw/Mn= 2. 9, Mz/Mw=2. K »AfflS#l dmm, BMB0 

0KOHmg/g) «ML£J2W&£<IWKI^ #Uf V'^^^Of 
^/•?-v?3> (f-f^1-ya>4) £#fco f^A-ya>4<Dft«¥»t 
Onf7'^ (^*>5x;M± : HRA) "CifflSEt^ £ 4. 3/um-C*o^ 0 
[0 10 2] 

(tV v 3 V<Oj&jffi3c£teJfctMfffllifll 2 ) 

mmm 1 Kiamstutfv ^^-^ax^ef^tiFW 1 fciicLt, 

[0 10 3] 
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